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STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION

IN UTAH, 1947-48

INTRODUCTION Many local residents, property owners, and phos-
phate companies furnished information, gave access to

As part of a comprehensive investigation of the property, and extended other courtesies to the field
phosphate deposits of the western field begun in 1947, parties. The officers of the Humphreys Phosphate
the U. S. Geological Surveyhas measured and sampled Company and the American Smelting and Refining
the full thickness of the Permian Phosphoria formation Company have been especially helpful.
and its partial correlative, the Park City formation,
at many localities in Utah and other western states. STRATIGRAPHY OF THE PHOSPHORIA AND
Although these data will not be fully analyzed for PARK CITY FORMATIONS IN UTAH
several years, segments of the data, accompanied by
little or no interpretation, will be published as pre- The stratigraphy of the Permian Phosphoria
liminary reports. This report, which contains ab- formation in the Crawford Mountains of northeastern
stracts of many of the sections measured in north- Utah, near the Idaho-Wyoming corner, is very similar
eastern Utah (pl. 1), is one of this series. The field to that in the adjacent states and described in com-
and laboratory procedures adopted in these investi- panion reports (McKelvey and others, 1953a and b).
gations are described rather fully in a companion re- It consists of the phosphatic shale member, about
port (McKelvey and others, 1953a). 210 feet thick, and the Rex chert member, for which

this is the type locality, about 220 feet thick. The
A large number of people have taken part in this upper shale member, present in the adjacent region

investigation. The program of which this work is a to the north, is not well defined in this area. Here,
part was organized by V. E. McKelvey. McKelvey, as well as to the north, the Phosphoria formation over-
J. W. Huddle, D. M. Kinney, J. B. Collins, R. A. lies the Pennsylvanian Wells formation, the upperpart
Gulbrandsen, R. A. Hoppin, J. A. Noel, F. W. of which consists chiefly of cherty gray limestone with
O' Malley, 0. A. Payne, J. F. Rominger, R. P. some thin phosphatic layers. The Phosphoria is over-
Sheldon, J. E. Smedley, and R. G. Waring part- lain by the Triassic Dinwoody formation, consisting
icipated in the description of strata and collection of of limestone, calcareous siltstone, and sandstone. A
samples referred to in this report. D. B. Dimick, generalized section of the Phosphoria formation at
H. A. Larsen, and T. K. Rigby assisted in the prep- Brazer Canyon is shown in figure 1.
aration it trenches and the crushing and splitting of
samples in the field. The laboratory preparation of Farther south, along both the north and south flanks
samples for chemical analysis was done in Denver, of the TVita Range and in the general area of the Wasatch
Colo., under the direction of W. P. Huleatt. Range, 0-. Park City formation is the partial strati-

graphic equivalent of the Phosphoria formation. At Park
Most of the chemical analyses reported herein City, its type locality, it is about 590 feet thick and con-

were made for the Survey by the U. S. Bureau of sists of a lower limestone member, which may be strati-
Mines at the Northwest Electrodevelopment Laboratory, graphically equivalent to the upper part of the Wells
Albany, Oreg., under the direction of S. M. Shelton formation in southeastern Idaho; a middle shale member
and M. L. Wright. All the samples from one locality (phosphatic but containing no high-grade phosphate beds)
(Brazer Canyon) were analyzed in the Chemical Lab- probably equivalent in major part to the phosphatic shale
oratory of the Tennessee Valley Authority at Wilson of Idaho; and an upper limestone member, equivalent to
Dam, Ala. Some of the Al 0 Fe 0 and loss- the Rex chert member to the north. Eastward the lower
on-ignition analyses were rWaXe in t~e krace Elements limestone member thins out and the phosphatic shale and
Section laboratory of the Survey in Washington, D. C., upper limestone members thin, are more clastic, and
under the direction of J. C. Rabbitt by chemists I. Bar- finally tongue out into nonmarine redbeds in eastern Utah
low, A. Caemmerer, J. Greene, N. Guttag, and E. H. and western Colorado. Westward the formation thickens
Humphrey. The spectrographic analyses were made by markedly, attaining a thickness of several thousand feet,
D. M. Mortimer, of the Bureau of Mines in Albany. and contains a greater proportion of chemical precipitates.

Compilation of the data has been largely by R. P. More detailed correlations of the strata within Utah as
Sheldon and F. D. Frieske under the supervision of wellas between Utah and adjacent states willbe discussed
R. W. Swanson. Organization of the tabular data has in subsequent publication.
been largely by Anita Cozzetto.

Acknowledgments STRATIGRAPHIC SECTIONS
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FEET PIECENT P , LITHOL V THICK- AVENANI DESCRIPTION

30 20 10 0 a PUET PENCINW Iinwoody formation

0 Rex chert member

- I 9 1 Limestone: argillaceous, hard, medium-rsy, th ck-bedded; very fossiliferous

L.imestone: argillaceous, hard, medium-gray, thin-bedded; contains few irregular
4 6 chert masses

iert: calcareous, hard, black, thick-bedded, upper 9 feet contains irregular
limestone beds or lenses

1- 3 8 Chert: phosphatic, hard, black, thick-bedded

5 4 4 Limestone: argillaceous, hard, light brownish-gray, massive

21 4 Dolomite: argillaceous, hard, light-gray, massive

- Dolomite and chert; 60 percent is medium-hard, medium-grsy, massive dolomite;
35 1 40 percent is hard, black, nodular, thick-bedded chert

100

17 1 Dolomite: hard, mediumgrsy, massive; contains chert nodules

L i- I -L-

__733 1 )olomite: argillaceous, hard, medium-gray, massive

150 -. 7 I -' T-

hert and limestone: upper 10 feet is dolomitic bard, medium-gray, massive
1" 0 chert; lower 7 feet is argillaceous, hard, dark-gray, thin-bedded limestone

S-. 2 11 Limestone: phosphatic, cherry, hard, dark-gray, thick-bedded, nodular

6 1 Limestone and chert: upper 3 feet is argillaceous, hard, light-gray, thick-bedded
limestone; lower 3 feet is hard, black, thick-bedded chert

Chert and dolomite: 60 percent is hard, black, thick-bedded chert; 40 percent
hard, light-gray, thick-bedded dolomite.

__Limestone and chert: 50 percent is hard, black, nodules, lenses, and irregular
23 1 masses of chert; 50 percenr is hard, dark-gray, thick-bedded limestone

Phosphatic shale member

- -- 3 - 0 Mudstone 40 percent is calcareous, hard, medium, brownish-gray, thin-bedded;

60 percent is dolomitic, hard, brownish-gray, thin-bedded

4 10 Mudstone: phosphatic, calcareous, moderately oolitic, hard, brownish-gray,4 0 massive

5 30 Phosphate rock: abundant ooliies, hard, black, thick-bedded

Phosphate rock: argillaceous, abundant oolites, medium-hard, brownish-black,

Chert and dolore'e: 60 percent is hard, black, thick-bedded chert; 40 percent

is hard, brownish-black, thick-bedded dolomite

300 Mudstone: 60 percent is phosphatic, moderately oolitic, hard, black, thin-bedded
15 a mudstone: 40 percent is calcareous, dolomitic, hard, brownish-black,

thin-bedded

12 2 Mudstone: medium-hard, black, thick-bedded

__ 9 Mudstone; 80 percent is phosphatic, moderately oolitic, soft, brownish-gray,
thin-bedded; 20 percent is calcareous, soft, iownish-gray, thick-bedded

7 Is Phosphate rock: argillaceous, abundant oolites, soft, black, fissile

350- -Limestone and mudstone: 60 percent is argillaceous, medium-hard, grayish-

T 24 2 brown, thin-bedded limestone; 40 percent is dolomitic, medium-hard, brownish-
black, thin-bedded mudstone

16 a Mudstone: phosphatic, moderately oolitic, medium-hard, brownish-black, thin-
bedded; contains limestone concretions

10 20 Phosphate rock: argillaceous, abundant oolites, hard, black, fissile

Limestone and mudstone: 60 percent is argillaceous, hard, dark-gray, thin-bedded
17 6 limestone; 40 percent is phosphatic, moderately oolitic, hard, brownish-black,

40 - -thin-bedded mudstone

_] 2 l imestone- argillaceous, hard, black, thin-bedded

6 2 Dolomite argillaceous, hard, brownish-gray, thick-bedded

Mudstone and phosphate rock: 70 percent is calcareous, soft, brown, thick-
• [ 8, bedded mudstone; 10 percent is argillaceous, medium-hard, grayish-brc, wn

43!, thick-bedded, phosphate rock

Wells formation

Figure 1. -- Generalized section of the Phosphoria formation at Brazer Canyon
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known quantities of the elements tested for and made REFERENCES
at the same exposure. Greater sensitivities for many
elements can be obtained by additional exposures. The Clabaugh, P. S., 1946, Permian phosphate deposits
standard sensitivities for the elements noted in this rn- of Montana, Idaho, Wyoming, and Utah: U. S. Geol.
port are as follows: Survey, Strategic Minerals Investigations Prelim-

inary Map 3-198.

Element Percent Element Percent McKelvey, V. V., Davidson, D. F., O MaUey, F. W.,
and Smith, L. E., 1953a, Stratigraphic sections of

Al ........ 0. 005 Li ........ 0. 2 the Phosphorla formation in Idaho, 1947-48, part I:
Sb ......... 05 Mg ........ .001 U. S. Geol. Survey Circular 208.
As ........ . .1 Mn ........ . 004
Ba ......... 08 Hg ........ .1 McKelvey, V. E., Smith, L. E., Hoppin, R. A., and
Be ......... 001 Mo ........ .004 Armstrong, F. C., 1953b, Stratigraphic sections of
Bi ......... 00Z Ni ........ .01 the Phosphoria formation in Wyoming, 1947-48:
B ......... 001 P ........ .8 U. S. Geol. Survey Circular 210.
Cd ........ . .1 Pt ........ . 01
Ca ........ . 01 Si ........ . 002
Cr ........ . 02 Ag ........ .001
Co ........ . 01 Na ........ . 05
Cb ........ . 01 Sr ........ . .1
Cu ........ .001 Ta ........ 1.0
Ga ........ . 05 Sn ........ . 01
Ge ........ . 01 Ti ........ .002
Au ......... .01 W ........ . .1
In ........ . 05 V ......... .01
Fe ........ .005 Zn ........ .05
Pb ........ . .1 Zr ........ .003
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